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= (54) Title: HYALURONIC ACID MODIFICATION PRODUCT 

= (54) ftWOZxIfr'. t7/un: 



— (57) Abstract: A safe hyaluronic acid base material that is suitable for use in practicable hyaluronic acid pharmaceuticals capable 
of flow at room temperature and having such a low viscosity that injection thereof is easy, the hyaluronic acid pharmaceuticals 
residing in a joint cavity for a prolonged period of time while exerting a sedative action. More specifically, there is provided a 
hyaluronic acid modification product comprising hyaluronic acid and/or a pharmaceutically acceptable salt thereof bonded with a 
block polymer selected from among PEO-PPO-PEO, PPO-PEO-PPO, PEO-PLGA-PEO, PLGA-PEO-PLGA, PEO-PLA-PEO and 
PLA-PEO-PLA. The hyaluronic acid modification product, despite capable of flow at room temperature and having low viscosity 
^ so as to ease handling, can have viscoelastic properties thereof rapidly increased after injection into an organism, so that it is highly 
useful in treatment of joint diseases, aid in surgical operation, repair of tissue, etc. as a novel practicable main ingredient of hyaluronic 
2 acid pharmaceuticals. 
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S-3) , S779 (199 4) ) , ttJfcJ&^cBSMfc'b 1 »Mg£"T?fc 9 , S# 

-CV^S (Fllx.(±\ S y n v i s k OSjpq^) , G e n z yme Biosurg 
5 erytt ( 0 ^P^l^g »M 3 P4 -2 6 1 6 64^ OftSttttftS 3 9 9 
3 5 1f, BfcNWffrlM 66300 ■§-) ;Restylane (?§Jb p r£) > Q- 
ME Dl± (Derma to logic Surgery, 24, 13 17 — 

1325 (1998) ) m mmk: J: sjJaanwoiBia^iftfe^Hs. 

10 (BRR&M45tfft WO 00/27405 ■§■) , *jWRfc-J-* t$&ffi<Dffim 

, g^o B p^fflV^-5^«i: LT^|1^b b pE^p p p^ (FDA) KfgpT£*l,-C^5#y 

y-^— (PEO-P PO-PEO : fSr p p£ P 1 u r o n i c) ti*j®bti> 
TV^ mmf^— KttF 6 8^F 1 2 7) „ ^©^{Jst©^ y £ L 

20 T^y^ntVytW K-zKy^^UV^^ K-#!)7"nfI/ym 
K^n s/^7Ky -r— (PPO— PEO — PPO : P 1 u r o n i c R 

^/Wfcr*"3£.£fl J $ft^£ft"CV>3 (Ad v. Drug. Delivery 
Rev., 3 1, 1 9 7-2 2 1 (1 9 9 8) ) # s ^<DtcMZitl 6 %w 

fc, /Ky^^v^^-^-r K-*°y?L^/*°y ^y a-/uBfc#*&fr-#y^* 

uy^^t^ F^n y ^ # y -7- ( P E O - P L G A- P E O : io B B ^ Reg 
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V%m/tfV ?V =«— yftfV-?— (PLGA-PEO-PL 
GA : Re g e 1) N j£VM3\ EfcTkgPKP P CKDftfr <Q (CJjf V Mftfr 

j/^tKII-^— (PEO-PLA-PEO) XtetfV%&-#V ^T-WX-tt* 
5 K-^UMT'DS'^^H- (PLA-PEO-PLA) tprafcCtBgyS^Ste 
«ft«:i*OiiaSftlb*t-CV>* mW&WJ&k WO 99/18142 -§-) o 

m^M'\i^ Fa^vMoSSW?. ( 0 *^HM*fF^« 5-262 
8 8 2 9-2 2 7 3 2 9f, 11-169703 -§\ SEK£tH 

10 ^fR W09 5/1 5 1 52f) ^, k7/l/oyKtPEO-PPO-PEO, 
PPO-PEO-PPO, P EO-P LGA-PEO, PLGA-PEO-PL 
GA, PEO-PLA-PEOXttPLA-PEO-PLAlriffi^Wfc^li 

Wrt^oaAiittitfctw-efc^v^ #^7^ U/viiPEO-ppo 

15 -PEO&^77 MfciSgf&ftt^ (IKM WO 97/2443 
0# (*IH#fF^5 7 0 9 8 1 5*) , t T/>n ^i^CzX!) N— ( y tT/WT 
* !)/UT$ Klr^77 h Lfe^^f- (Biomacromol., 2, 85 
6-8 6 3 (2 0 0 1) ) fc«ft$*VCV^S#, #JJ7*!J/Wfc /t?U N — i V 
■fvYfsVT? y/VT5; Ktt\ 3EHJ^tt©fc5*/T— ©»#4St. Settle fBUH# 

20 £fc, fc7VH3 ^ggfc P 1 u r o n i c Sr^-a-^^rfc^^t ( J o u r n a 

1 of Controlled Release, Vol. 80, Issu 
e s 1-3, p69-77 (2002^4^230)) (CO^T^^tU^ 

XlttfclB^cOSlfWro^fttt 1 2 6 0 OT'fcSfcfe, £{$#?tS:U<:< V^^T'fc 

25 m.mmmattm%-e&Zo 

t7/vn * (D^tflt^tfECD t - LT Wj:V\, 

*fc, tT^n^»»yi!lt±Kft^flfo4ll|tl«W|t©ffiSfc (iSfp* : He a 1 on 
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5 mm<pm^ 

io y-r-, *yxfi/y^t^ K-*°y ?ut/#y ^y =-^*m-^#:-#y 
3i^w^-y--r k^s/^p?- #y?LB£/^y ^y p-^S^S^- 
^y^i^^-y-^ K-sKy ?LIfc/#y ^y ^-;vt*|A fr y n y*>Ky^ 

- N sKy^i^^iM K-^yfL^-^y^^i^^^-y-^ f/p^*p 

Xtf # y f Lit- *° y ^ i^^iM K-# y fUR:/ ny^D -v— j&» b» 
15 iR£tL-57*p y*#y ?-^^5: tin* DiEBtt^ftrilStb* - i: * 

#y ^^i/^^-^r-y--r k— *Ky ;/p fi/ytw K-^y^^v^iM k 

20 t^^^-^-y-^ k^p?^*!/^-, *?y ^^-w^^f-^ K-#y?L^/ 
try 3 — /v^*^^-?j<y ^wv^im Fyny^pv-, *°yfL 
&/#y ^y =— ^K*^#:-jKy ^^^^^-y-^r K-#y fus/tfy ^y 

ifc «b^« n fjiB7'P5/^*°y^-^, *°y^f-^^^-y-^ K-* B y^ 
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W luff * $ -5 WT> io i/^m \z#4s- tt v ^ 5 hUIE t 7A- n ylfcttf|i4fet£t> 
flUBl/ny t:7/VD^S.t>*/Xtt ; e©^ 

t 7/v b ^m&w%> 1 IS"** 5 o 

o 

#3&3liWu tttfBt7yvo^Bt^**^^ii"SH«ftAo^ilfWill 
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3 fete* sWSWtt* a&fE©rai^&a s BBtt4fc#£flL tSteBMfiy W 

io «sin:i>Hi-s. 

20 #389ihu m^momm, m^w^mm^m, ^-^(Mohs'Mb 

25 ^SSEWu £teioj|{|< ^~*(Mohs'Mb 
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11 1 it. mmm 1-1 xmtbtittmw t t^p ^mmm^n y ^nmr 

5 i3(i, M^iJ 2-1 -e#<bfrfc;£3PJ t T^p ^^KlifeKDyo h VNMR 

10 fcSo 

[2|6fi, ^f!l2-e#fctbfcfc:T/Vo V^f^tlO^P hVNMRf t bX 

& So 

0 7tt, it&mZX'&bfttiK TWy&fflfofa<D-7n hyNMRft-ht 
15 E!8t4; Jt$S5^j4T?#^tb^tT/H3 V^fSiJOya fyNMRff- bX 

fo<5o 

lUl 0f4> Jt|SEflf!|6-e#fetl/fctT^nVH^«|i4ft©7'B hVNMRf^- h 
20 -CfcSo 

Hi 1{4, Jfcffc#j7^#b*Lfcb:TA'P l^WtBUffHs^n h^NMR^^r— h 

(HI 2f±, JttSE^J8T?#bnfct T^P^^fPtlO^P h VNMRf t h 
T? fe 5 o 

25 @i3 ft, ttttfti i xn^titzmmm 2-4©t t^p >mi\mm<D^<D& 
mmvi&mmbxhZo 
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w^^-y-^ K-*°y ?L^/#y =— /HK^a^-^y^^^**^ 
K/ay^K- *°y?Li^/^y ^y ^^s^-^y^^^^^ 
im K-^yfLK/jKy ^*y ^-^i^py^D % ^y^f-i/^ 

#y fcasjKrfrbfcfcOTfcS. w^-e, tTfrnism*. 6-D-N-Tir 



(st^K nttx WtKje^^/jJV^S, 09*.fc£, 10 0-1 0, 000O8»[-Cfc 
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^LT^-SJ tit, a^#H^T- 2 OTOT^fil-fcV^ #btbfctT/V 

^fC^Si^n yftfV^— C0*(CMU"C7 0%w 

l< «9 5%vt/™$x±.x*h&$.m*¥i-r<, ft, w©^^-^3v^T l b, 

:/n 2/ ^tfy -7"OM*^tT^p>-^i>*/X{4^com#^{crF^$tb5ii: 
15 &£L<tel^v%£TF-efc3o ^PJtT/WPV^Ifp^ 

25 sttifo, tK95?K (HZ) SXttT^/aroltR^K^ltcJtlSE**?)** 
5rtis-et5. M^i^p y^^ 1 ;-^— SrJlir'6'S*<5W«l»»J:*JV>-tt Kyv* 
K^^n/cfcT/i^P^5:t) ? /'Xf±-?:Om^tfF^^n5m^ffl^5^s T 
i?kVii?t K7^K-Ct K^^KSSr^ALfctr/VP^BftS^fr (HA-H 
Z) ©^u hyNMR^b#^7D^t K7^FM(Dt'-^ (2. 2 
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~2. 3 P pm) r±, ^py^^y-v— ©J»A*fcJt«Lr«i>i-*H:'f"e*>a 

frb, ~<DK°-?ktT^v>m&%:<7)t°-? (2. lppm) (DitZmfflTZ 

-? p y ? # v m xm^h tk&m k £ m y v - & t k 7 ks s *© t 9 

5 — tryVP^S^t"— iJ'^-rSJt^tl-^-t-a (Y) „ r.©£S9fi© 
<£te*S. WByRfc^tS^By^^J-r-Ci^lrZl HA-HZ 

10 7*o V*#V «5*fcSH"5* (%) (1- (H-Z) /Z (1-X/Y 

) ) xi00T-*£ft5 o *fclH^lviM*Wt:7' / i,a>-^^/ / X«-?:^¥ 
&lOf££ftS&K:*A£;h/0^* (%) tt> ^nyiSfc?, (H-Z 

) x ( 1-X/Y) T?*£*b3. 
15 yEMmfeOftlE&fflL&ft^ *^Wt 7/Vn VHfeflEftMfe 10.0 % w/ v 

©»«-c, 2 o^±3 5 < C^T-c-fc5^<t^S*Lv\ ft, m?v^*g$g^ 
fflgfc t T/vp>^W#ico3tegcDM^^t;^= [ >-^-7 , i/- My*igfH£ 

"CI 5 0^y^hX^TT'fc5t>cD£fflV^C£/$s&;£LV\ li^^^i© 
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#^i^fflv^;ft,3#yx^i^;^1M K-*l^obVytW K— 
wyt^-t'f (PEO-PPO-PEO) % 

(PPO-PEO-PPO) % *^ifi/y^WF-#yai! 
/^y 3-/vi?*s^-^y ^i^^iM Kya^*^- (pe 
o-plga-peo) , *°y?L^/tfy ^y =-/nfe#fi£-f*:-#y 

**riM K-^y?L^/^y ^y 3-;ui*I^py^jK!)-7- (PLGA 
15 -PEO-PLGA) , ^!)x^l/ytW K-#y S,^-^y 

•9-^ K^o j/^sKy-^— (PEO-PLA-PEO) y ?U£-*K V 

^^-^f-xf K-*°yfL^ny^7Ky-v- (PLA-PEO-PLA) T^ibiliR 

^m&2 0°C£Lh3 5tOTi*5± Mc, 1. 0%w/v W^S^Tk+S.^ 

20 /xrii. o%w/v(Dy ^fes«7K"p^joit§^fe7Ky-7<-o{gM# 
&%m$t (lcst) &mM\,tzh(Dzm\,^z> B ^frift^te, i. o%w/v© 
^s^tK^w/xhi . o%w/v©y«itw (&£u<f*i. 

0%w/v©U ^IkM-k^k^) ^fcl^T, ffllSyny^/Jf y-7-©LCST 
#1 5°CU±4 0 o csxTXhZ>i><Dzm\<wf^\ rrt»V^LCSTi:(t 
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yifi/mt-i'KT'py^^^'- (P EO-P PO-PEO) % /Ky7°n 

^jKy-^- (PPO-PEO-PPO) , #V x.J-u^si-^-y-'l h*-#V%M/ 
tK y =i— /V^t£-3-#-*°y a^U^iSMM K^n -7— (P EO 

-plga-peo) , #ynj*/#y ^y =-/w»*K-frfr-3j*y^^^* 
^rf--r K-^yfLK/sKi; s—znt^^^oy^^y-r— (plga- 
peo-plga) , # y^i^^-iM K-^yfLm-^y^^^v^-^f-y- 

^K/p-7^#!l-7- (PEO-PLA-PEO) RTttfVUM-X}) 
ir^A ¥— *y 9 (P LA- P EO-P LA) j&»(b58&£ 

(1) PEO-PPO-PEOHJ^oy^#jT- 

CH 3 
I 

H0-(CH 2 CH 2 O) x -(CH 2 CHO) y -(CH 2 CH 2 0) x -H (1) 

(2) PPO-PEO-PPOM)^ny^#!)-7- 

CH 3 CH 3 

I I 

HO-(CHCH 2 0) x ,-(CH 2 CH 2 0) y -(CH 2 CHO) x .-H (2) 

(3) PEO-P LGA-PEO h V zfn y $ # V X&P E O- P L A- P 
EO h !J yftfDi— 

O CH 3 0 
II I H 

HO-(CH 2 CH 2 0)p-(C-CH-0) q -(C-CH 2 -0-) r -(CH 2 CH 2 0) p -H (3) 
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(4) PLGA-PEO-P LGA h V ~?v v 2 *° ]) XltP L A- P E O ■ 

CH 3 0 O O O CH 3 

I II II II || I 

H-(0-CH-C) r (0-CH 2 -C) ra -(0-CH 2 CH 2 ) n ,-(0-C-CH 2 ) m -(0-C-CH) r OH , 



CH 3 O O O CH 3 O 

I II II II I II 

5 H-CO-CH-OrCO-CHrC^KO-CHzCH^^O-CC-CH-OrCC-CHrO^-H (4) 

PPO-PEO-PPOMJ^oy^*!) ^~ RXIP EO-PPO-PEOh 

y?(Ditmte, ZftfcmfeZtl^^, 9 0~10%w/w: 10~9 

10 0%w/w^^^LV\ PEO-PLGA-PEOh!)^D'^*'y-7^PL 
GA-PEO-PLGAh !)/n->^^!)-7- PEO-PLA-PEOMJ^ 
p S/ ^ RXfP LA-PEO-PLAHJ^oj'^^J) ^— fc&V^T* ®fc 

7.M4tf>P LGAXliP LA^d y$ £: *bW4<D P E O :/ p «/*<Dtt*l4, -tUc 
Ri^ftftV^ 5 1~8 3%w/w : 1 7~4 9 % w/w/$*£f£ L-V^ 

15 „ P LGAXIiPLAyn y^fcjaivC, ? * 7^- h-a*tes frt. V < it 

3 0 ~ 1 0 0 J: 9 £F£ L<tt50~ioo «9 % 

idlE^a */ ^ /K y 1 2 0 0 ^yv h >-£LhT?fc5 r. t 

20 *LV\ ^^*©i*rt*»6>©SNl!H4Sr#Jt-f 5fc, 7"n-y^K- 

<b UtPEO-PPO-PEOXttPPO-PEO-PPOfcfflv^i^tt, * 
ofiiW^fitt I 20 0^h VJ^± 1 h y»Tt*fc5: i # J: "9 # 

£L-l\ /p-7^*'!l?-atPEO-PLGA-PEO, PLGA-PEO 
— PL GA, PEO-PLA-PEOXIiPLA-PEO-PLASrfflV^I^ 
25 fi % P LG AXttP L AgfmMtttfc5©t\ PEO^WliW^ 
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GA-PEO, P LGA-P EO-P LGA, PEO-PLA-PEOXttPL 
A-PEO-PLA, ^VMiPEOOlt^^lifi, ^V^^st^ 
4 Klrg$ftfl:fflV\ ^WV5x->3^a-7f^77^ (GPC) T'S'J 

ft, 5 ^PEO-PPO-PEOil^ Pluionict UT, 

ffcPPO-PEO-PPOIiiB B p* P 1 u r on i c R t LT-frtWetbrfrflg 

X3H-5r fc*SWC*)5. ttlbW^fett, Colloids and 
10 Surfaces A, 96, 1-46 (1995) #£}£lEfc£trtl^ 0 *7c, 
PEO-PLGA-PEORVPLGA-PEO-PLGASfiiSA Re g e 
1 t LTr}i|S$nT*3<9v SilfMa c r oMe d*±, A 1 k e r m e s 
bA#i"5r btf~SimX*hZ>o ^tlbn&J&jjmZ. J. Biomed. Mat 
. Res. , 6 1, 188-196 (2002), WO 99/18142 
15 #KlfE#£;h,-CV^. 

t 7/vp y^o'/xfi^wl^ftt^^nssi^D s^zKy-^ 

WO 9 5/1 5 1 6 8f (^ffl^H 5 6 1 6 5 6 8^ *H#fF|S 5 6 5 2 
3 4 7f, *H#fFjg5 8 7 4 4 1 7-fO ^) ^V^i^T 5 £ # /Mt" 

h-fb (ll§§S<k|S^$& WO 9 5/2 4 4 3 0 Wmm^G 4 8 6 2 1 3^) ) 
j|g;VH3i>-N-fc Fo^^^W^ K^b7tC§^^J^DMSO^^t o y v 5 
>-^OitS+4^^T-CS^ £ N-tKo^^/W? K-ft bfc itfjfE 

^-T MfcLfc^75 ^, fe^tev^k K 7 5/g;fc5VM2 

t K7-7 Kg***^^ LTcbuIB^o s/*# y 1 7;vn 
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<Dfr*iW<Dik&&k<Df&<&tt* llk<DX*—Jx (1) ~ (4) o±5WPtii 
5 ^_ Atfj, kT/^yi^ HA-COOHtLTiLf:^ tT/^^O 
^^-A (1) 



(3tf> % HA-COOHttt7/H3yRS:*L;*U, H 2 N-R-NH 2 li 
v?b K7^K*fc}^7$y^t [R = NH-CO-A-CO-NHCi^l: 
F^v'F] ) 

15 

*=fr — i» (2) 
HO-TBP-OH 



carbodiiinide 



10 



HA-COOH + H 2 N-R-NH 2 
(1) (2) 



HA-CO-NH-R-NH 2 
(3) 



N0 2 -Ph-0-CO-Cl 
(5) 



H 2 N-R"-NH 2 
(7) 



NCVPh-O-CO-O-TBP-OH 
(6) 



*► H 2 N-R"-NH-CO-0-TBP-OH 
(8) 



HA-CO-NH-R-NH 2 
(3) 



HA-CO-NH-R-NH-CO-O-TBP-OH 
(9) 



WO 03/087019 



PCT/JP03/04949 



16 



(5fcfU HO-TB P-OHfiffjffi<D#« h Vzfu yftfl) ^ — Sr^U ; Phf± 

(R"=NH-CO-A-CO-NHCi^l^tK7^K) ;^UT, 
5 ©l&-§-tt_hlBfcl^tfc-Cfc5. ) 

A (3) 



O 



HO-TBP-OH 
(4) 




N-OH 



0 



(10) 




O (11) 



HA-co-HN-R-NH 2 

(3) 



HA-CO-NH^R-NH-TBP-OH 
(12) 



10 



— A (4) 



H 2 N-R"-NH-CO-0-TBP-OH 



HA-COOH 
(1) 



HA-CO-NH-R"-NH-CO-0-TBP-OH 
(12) 



15 (5£<K BS-S-W:±ffit^I«-efe5. ) 
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ie^-Afc^LfcRjfcoRjfcfttttt, mm&wjtn wo 9 5/1 5 1 6 
8#, m^m^n wo 9 5/2 4 4 3 om<DW.wtz&m\.x&:fe-rzzk& 

-C#5. 00*. tf, *=^-A (1) fcT^n^H (1) Sr. S^t K7 v 5 K ( 

2) t *S 9 S9 x2^-yjVio;Vifsi/^ % K, 5 / tT/^/Hj?^ 5 

5 Kfc^os^/i'JtfSM 3 K©#ftT£OS**^ *JS75;ftk7/vnylS (3) 

k, v J ^f L /v^^*^v'K, r/u=— /HI, v?t-^i) «t>, 0~100t 

, jftl<(J10t~4 0t©jaft, 0. 5~4 8B#^T5 0 ^^r-A (2) 
-t*(3u h!)yay^#!)-7- (4) i:4-=fo7i-;i'^no*^-h (5 

©#£T. 0~4 0 0 CeO. 5~2 4B#fflK^$-arT4 b d7x=;u*/V^ 
- Mb b V Zfn y^TKy^- (6) £#5 0 Z<Dit^ (6) tt, *S7^7ft 
t7/voy| ( 3 ) t , zfcRtf /O^i*^*^^ o °C~ 4 0 °CX\ 0 . 5 
-4 8l$Mg^S*T, l^itSMJ/D^'f'J?-^t7/^>i (9 

15 ) £#5o -fb-S-* (6) t^r^y (7) ^P^Wklftfl:**** 
o~4ott\ o. 5~4 s^Fra^^^T^sr^/^hy^ny^^y 

-7- (8) Z.<D\Y&m (8) K7/VoyS (1) £RJCS**T* 1 

^^t5hy^Dy^^^-^t7/Vpy|l (12) (X^r-A (4 

) ) „ ft*3 x (3) M)7n^*y-7- (4) t, N-fc Kb 

20 ^^VWU'(NHS) (10) ilrS^ft, NHS^kMJ^o 
yj77Ky-s— (11) ^n*5|5i»T§/'fktT^n^ (3) 

X, l^)it5M)^pyi!'^^-^t7/voyi (12) &#<5o &*5, 



• 
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TJ^Hs N-y v*;V-^7 5/x^y, N, N' - & 9 is/U- i?T 5 J ^ 
5 c^^-y N ^fctev 5 (yv 5 ^) ^7^7;^>1I, 75/SI:2o^±to^ 
^K^a^fkHS. ^tK7^Kiltlt ^^kK7^h\ T^fv 
g^fc 5*1»\ s^Bfc^fc aJ-^'J y^Bfc^fc K9S*h\ ^ 

p = y^*^t K^KWW btb^o PLGA^PPO^©S*9iMfc 
J^ofcOfiTk^T?©* 7/na ^Kt* b< fi^BNWt^©^?:? bRi^tt^(S< 
10 teZ>tc&, fc7;Vpy^L< tt-t©ft*#* h y ^TVVT^^-M&ic-rs 

15 fufS^n y^^y^-<DtT/VP>'^t>VXi± ; e^W{'fF^^^'5^ 

h yNMRftt*, k7/l'Pyt4*©7 , o h ^ (N-a c e t y 1 a t e) irjttj 
20 157* p 5 '^#!J-7-S5|5©7'P h ^©B&Jt^bgfctil-fttf <fc V\ 

aiWK±-c*>5. ft, i©i5*^#rt (GiJttfHttftrt) fc*tts»*»iM* 
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(MMk'fe^ 2 2, 325-350, 1 9 9 4) , »i7;UtHr^y>f y 

f*i/T*-v (fitc) m<D^yty^Mt^xm^tvtc^r^^m^m 

5 ~^*— if^tT^P^S^fc^filU tulE^o s/^tfy v-^GPCT'tit 

ft, ^c-?v^ rpip^Aj tit, §i»#*«, m&mmv mm 

f4rt««ft«J«iJ8l§)IfeW (EMR) fcfflV^r i^ttS (WOO 2/0 5 6 9 1 

-fbb^-t-Sffli^mt^-f-S-t^X-tS 0-3 2 4 7 0 1 

fcg^ ^4¥^<Z>#Sfi'l4^, (Molls' Mb^fl-^Sffc, PtfS&iTJ^ 

25 f5rt^-e#5„ 

, ©§!»J, Jwi^J, §£k #^«^*.TE3KttJas*&L-Cffl 

^8ri#tf§5. ^P^OgMfttt, fllfctf, ffiWSJ, WJ, j&SKHX 
3W % Wm, B-'/ s y, ^7 s ir/v^tM^Hbi-Sri^ T ^^ 0 lit^kT 
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;uvismm$&y>)<z>'ai%miz, mz-&. u?pj^*i^tt, o. 01-99. 9% 

w/w, 0£L<f3u 0. I~7 0%w/wffc5„ 

ODpHlcfl^U-rt <tv\ ^MJ #IJ r>2v&^©lffi<D&M*&> 

LT^-§--r2)t-l^b-Cf4, ^0JcDfcT/VP>-^tW^o. 0 1%~5 0%w 
15 /vC^iS, £?£L< teO. 0 5%~20%w/vOW^ 

»0. 5%~1 0%w/v ©i^£ii^<D l[H]fofc9 l~3mL5rSfl: 

t LTfflv^Si&'&tt, *3SWOtT/H3ViMjE«i»*so. 0l%~5 0%w/v 
L < tt 0 . 0 5 %~ 2 0 % w/ v ©igifcfcg, #fc*F* L < tt 

0. 5 0 /o~io D /ow/v©gttS©t)0^ &**#flf©^«Mfcfc:*J ! B"*"*i 
fi«fcv\, Mxfi\ i©i5ft*BWSr, ^2 0~2 2G"C% ffiWffl-©^*-:/© 
25 JfrS&fiflSl 0 0 0~2 5 0 OmmOa^if^-t^rt^ffla^l+^ffiV^T, ¥ 
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s r s - <t a J t* # s o 



a M 

fiiTosailWfciiv^-c^ nmr^^^ h/ur3#ttft#M1t jnm-ec 

A5 0 0 (H^W-TSc^ffiH) £ffl^T$J£Lfc 0 
CHJfe^iJ l ] 

15 (MM 1 - 1 ) 

(1) =. h pyi-z^t/M^ HfcbfcP luronicL62D (Plur 
onicL62D-NPC) Q-g-fife 

Plutonic L-6 2D (i§5g° n £) (^Fi2 3 6 0^by, LCS 
T2 8°C, BASFSH^5^#I±S) 8mmoU 4-N-^fo7i 
20 =/U* p p 7 h 0toSC-fbW**^4fcSD lOmmol-lrlOOmL cO*£ 

-fb^^WV (Sigma It) C:j£ft>U lOmmo 10HJxf-;V7Sy*M 

^ MbbfcP luronicL62D (PluronicL6 
2D — NP C) 17. 2g£#fc„ 

25 

(2) MjZiLll (HZ) £^Ajtitb7;Vnyj (HA-HZ) <D-£-j& 
^45. 8X 1 0 5 ^h ^©fc T;vn (HA) (m^iL^mtt^ 

ffiK) 1 0 0 m g £ 0 . 25 % jiflET?3H«*H:»«F U 5 NttfftT? p H * 4 . 7 
~4. 8CllLfc„ i -if yv- 3 - 3 - ^^ f ;V7 5 / ^ p 
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5 K (EDO t75?tfy»^fc K7v?K (ADH) £ % HA : ED C : ADH 
= 1:5: 4 O^/WfcfcfcS J: 5*JPU 5 NttfflftT? p H S: 4 . 7~4. 8 (C^ 
*>fc# fc^fi-C 2 ^MSSitfc, 10 0 mMlftt h V *> A2£!&, 2 5 
/ — /U*»-C38*f h7^T7, fm&tt. (MWCO) : 1 2k-l 4 

5 k^by) U Stgibtilrot K5^K (HZ) S^A^ttfctT/v 
oy| (HA-HZ) 8 5mgSr§fc„ 

#b^fcHA-HZ+cDHZ^A^^7°ci hyNMRSt'^iLfc^-?), H 
AO*/V*^©6 8%^HZft$tlTV>fc (HA : N- acetylate, 
2. lppm, HZ -.Methylene, 1. 7ppm, 2. 4ppm) 0 



(3) fc T/t^n PEO-PPO-PEO fc T^P kJjUjfE^ 

fflfS (2) tUfeftfcHA-HZ lOmgSrlOmLClOOmMJJyiaiB 
(PB« pH8. 0) U RC<«B (1) -C#btlfcPluro 

15 nicL62D-NPC&, HZ:NPC=1 : 2 0 ^/HfcH:** £ 5 SsAn U 
4^CT'l BMRj&Stffco pH*l lfcU-ca«IONPC*iQ*^«PUfc«, 4 
"C-CtK^U-CSW h7#77, MWCO: 3 0 0k^HV) 

k-tku fi/^^r-^-r v-^v ^^^^^ F^py^#y^ 

20 - (PEO-PPO-PEO) 5r*frd'S*fcfc7/na ^«M^II|i*S:#fc. 

#btl/fcHA — P 1 u r o n i c tf^P 1 u r o n i c 2^A^ £ :7° ^ h >NM 
Rife-C^ftUfci HA©^;V#yi«l 3*/U%fcP 1 ur on i c^i 

A^tlTV^fc (HA : N- a c e t y 1 a t e , 2. lppm, Pluroni 
c:Propyleneoxide <DM ethyl, 1. 2ppm) , 

25 Sfc> rot7;vnySSiift04%v/v !) yiiltStt^lt 2 5°C 

t?^, 3 6lC-eWl5lfc, 



(»#Jl-2) 

(l) HZMA^^fct7;vpy^ (HA-HZ) g)-^fife 
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1 • 9X10 5 ^/Vh y©HA (*«Mb^X««Sfi*tfc«) lOOmg 

Sro. 5%»fi^9*»-»#ufc»a*»tt*(ri*©^lfe^i-io (2) 

£JB<E>HZ3&Si*A£*bfcHA (HA-HZ) 8 3mglr#fc, ttbfrfc 
HA-HZtOHZ^^/n h yNMRfet'^i Lfc w 5 % HA©*/!'*' 
5 >"1£C9 6 4%^HZ-fk$tl/TV^c (HA : N— acetylate,2. lpp 
nu HZ:Methylene. 1. 7 p p 2. 4ppm) Q 



(2) b7^pyiKPE0-PP0-PE0^^1jrfcb7^pyifii^ 
10 flflla (1) T#ttlfcHA-HZ 1 OmgSrl 0mL©l 0 OmMU Vlfttt 

(pb, pH8. o) m$^u naKflli-i© (i) fciiiio*-fer-# 

btltcP luronicL62D-NPC^ HZ :NPC=1 : 2 
&5J;5»U 4tflBF«^*fc. pHll 1 K: LTiiJPION P C SrJP 
fcfffiZltlt®, 4°CX'7k\Z.ttlsXmffi h7tfT7, MWCO : 3 0 0 

15 k^hv) -rsrfc i^w^aytMtfc. fiHcDtr/v-n^ 
itPEO-PPO-PEO Sr^^-&fc t 7^p I'ttHEfMfeSrWfc. 

#fctLfcHA— P 1 u r o n i c 4>©P 1 u r o n i ciSA^*^ h^NM 
R&X*ftUci:5. HACO^yU^^COS 0^A-%{CP 1 u r o n i c 
A£tU"CWc (HA:N-acetylate, 2. lppm, Pluroni 
20 c:Propyleneoxide COM ethyl, 1 . 2 p p m) „ 

- © t T A- P I'BMtiStt© 6 % v / v ®£S&£ttit^f3\ 2 5 "CX-Wi 
#\ 3 6°C-C-^HbLfc 0 



(HJfc^Jl - 3) 

25 (1) HZasaAgfrfctT^g^H (HA-HZ) <P£-J& 

ft^-m 2. 5Xl0 4 ^hy©HA («*Mtf£X3H*S£tfc|» 1 0 0 m g 

T\ SBOHZiSiA^fcHA (HA-HZ) 8 8mg£#fc„ #fettfcHA 

-HZf©HZ|A*^P hyNMRS-ettttir^, ha©*m>^ 
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<D6 5%5& s HZ'fk;&;ft/TV'>/c (HA : N— a cetylate, 2. lppm, 
HZ:Methylene, 1. 7ppm, 2. 4ppm) 0 



(2) fc7;vn PEO-PPO-PEO £ -frfc b T/V a l/mgffim 

5 cp-g-fi£ 

BUlB (1) T'#^nfcHA-HZ lOmg^l OmLOl OOmM!) ^gfctg 

mm-m (pb, p hs. o) *sswi-i® d) traai©*ScT?w 

tWcP luroni cL62D-NPC^ HZ :NPC=1 : 2 O^l-Jtl- 
fe5J:5«&JnU 4°CT'l BIWgj££*fc. p Hlr 1 1 £ LTiiPJWNP 
10 7K5W»S-erfc«s 4 < Ctf*fc*fUXa«f h7^T7, MWCO : 5 0k 

^Vby) , $ e>fci^«77U;*/l'***>K (DMSO) (C^Ut^U, M/K 
fc« liW tTA'B ^KKl PEO-PPO-PEO 

:©t T/V n 1 0 % v / v tt&l£%t£$i£tt, 2 5 °C-C«#:, 

15 3 Bt-CWIiLfc. 



C«^J2] 
(M^J 2 - 1 ) 

(1) ^ h u7 zl—jV? XJVt-i MfcbfcP luronicL92 (Pluro 
20 n i c L 9 2-NPC) CD-g-fife 

Pluronic L92 (^fi3 6 5 0^Vf^ LCST1 

7°C, BASFtffit^^K^i® 4rfflV>SISd»tt, Hifeflll-l© (1 
) irlH#<D^?feX\ =• ho7i^7*W'f MfcbfcP luroni cL92 
(PluronicL92-NPC) 27. 3 g Sr^fc. 

25 

(2) b VBgfc PPO-PEO-PPO frijg-g-gijrfc b 7/VP ^IMglMft) 

Hjffi0t.il - 1 © (2) t?&b;h.fc:HA-HZ«:J8V\ Pluroni cL62 
D — N P C <D\\t> D {^tfjfE (1) -C#bttfcP 1 u r o n i c L 9 2-NPC& 
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(PPO-PEO-PPO) Z^ZittcKT^a^MWyd 
£r#fc 0 #bttfcHA— P 1 u r o n i c t©P 1 u r o n i cSgA^&rl/n 1> 
5 ^NMR^-C^ftbfci: HACO^/U^ >^<D 2 7 P 1 u r o n i 

c /^jgA^tbTWc (HA : N- acetylate, 2. lppm, Plur 
onic:Propyleneoxide ©M ethyl, 1. 2ppm) 0 

^ CO t T >m&MV0<D 2 % v / v U VBI&S^iftttigJRte, 2 5 'C'T?** 
, 3 6 tTC^/Wfc l/fc. 



(mmm2-2) 

mWil-2(D (1) -e#e>tlfcHA-HZ^fflV^5f5/4^i, 2 - 1 CO 

(2) BI«l©*ife-e, Iffl©t7/l'nyKli:PPO-PEO-PPO*fe'&$ 
tfct:7^Byti|ift^fc 0 WfcfbfcHA— P luronictCPlur 
15 on i cmX^^u M/NMRfeTHitti: 15, HAO*^y»0 2 9 
J E-/U%K:P 1 u r o n i c ^A^TV^e (HA : N- acetylate, 
2. lppm,Pluronic:Propyleneoxide COM e t h y 
1 % 1 . 2 p p m) „ 

r co t >-mmm<D 4%v/ v y 2 5 

20 , 3 6°CW/Hbbfc 0 
(HM2-3) 

(1) T^#£ftfcHA-HZ£fflV^fl:)N3\ ^Jfe^J 2 - 1 CO 

(2) <t IH^co^&T% iI©t7yl/oyilCPPO-PEO-PPO!:g^^ 

25 1 7^n ^mmmzmc 

^(DtTj^o >mmm<D 1 o % v / v y ^^s^tt^tt, 2 5 °ct-^ 

ft, 3 6 0 CT^/WbLfc o 



10 



(*16«2-4) 



WO 03/087019 



PCT/JP03/04949 



26 



(1) kK7^K (HZ) mmXtSfttz.tr JVul/m (HA-HZ) <D^$L 
frf-li 1 ■ 5 X 1 0 6 ?/\> fVOt 7/Vn l/m. (HA) (MMA\&JLW8&&; 

thfi!) 1 0 0 m g £ 0 . 1 % »flfCjK«*»2:«P«P U 5 NifiiftT? p H£r 4 . 7 ~ 

5 K (EDC) t7v?tVi^t K?S?K (ADH) HA : EDC : ADH = 
1:5: 4 0 ^/HtlC^S £ 5 fife* U 5NtifpH5r4. 7~4. 8 tcfiffe 
2 BfrWRfES**:. 10 0 mMiftt h V V&feWi. 2 5%^ y 
-^flSfSK-ea^f b7^7 7, #W#^* (MWC O) : 1 2 k - 1 4 k 

^hy) U JHSftj* t K5i?K (HZ) S^^A^Hfc t TVvn 
10 (HA-HZ) 88mg£#fc 0 

#e>nfcHA-HZ4 5 ©HZ9!A^*7'n hyNMRfefjaifciri, H 
AOA/^yitC 6 1 To^HZ-ffc^tLTWc (HA : N— acetylate, 
2. lppm, HZ:Methylene, 1. 7ppm, 2. 4ppm) e 

15 (2) tT/Vni/^^PPO-PEO-PPO^IS-a-^-tirfctT/Vn^^fli^l 

HM01J2-4© (1) T?#fe;h,fcHA-HZ$rfflV^fi*»tt, «0ij2-lW 

(2) iiaaiO*fe"C % iI©t7/Vayl(CPPO-PEO-PPO^$ 

20 WCO : 3 0 0k^hy) £ t -CHUH, ac/^u— i/ 3 ^-C»3jgbfc„ ft 
btb/tHA— P 1 u r o n i c t£©P 1 u r o n i cMX^*-?v h- yNMRft 
f£tLfctl5, HA©*/^^8© 9^^%(CP 1 u r o n i cfi^A&tl 
TV^fc (HA :N— acetylate, 2. lppm. Pluronic :P 
ropyleneoxide (DM ethyl, 1. 2ppm) D 

25 :Ck7^n ^m&ffi%)<D 1 % v / v y ^KM^fittiStttt, 2 5 °CT«^ 

„ 3 6°c-ey/Hbbfc 0 



CJt*« l ] 

Pluronic L-31 (MllOO^hy, LCST 
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3 9°c, taMfcxm&te&M) tl^SBMl JHHWi-URttcirft-c 

, t 7/Vn yit PEO-PPO-PEO tfc t 7/Vn ygfii^lrf 

fc„ #btb/cHA— P 1 u r o n i c P 1 u r o n i c^A^^n h^N 
MRfttSil/fciri, HAO*/^yf©l. 4^^%^P 1 u r on i c 
5 aS^A£*VCV;fc (HA : N- a c e t y 1 a t e , 2. lp.pm, Pluro 
nic :Propyleneoxide (DM ethyl, 1. 2ppm) 0 

r. <d t r /na ^mw%)<D 2 % v / v y v^£S£&i4^f*, 2 5 ic-eJSte 

, 3 6°CT'S«bLfc^ ***tt£J:*k ^Hkr4B»fe*L**»ofc. 



10 (Jfc«092) 

Pluronic L-31 (F&n B n£) (^tllOO^h'A LCST 

3 9°c, mmitumw^mtm) &m^z>\zfr\*, mmmi-2tmm(o^mv 

, tTA'PyRK PEO-PPO-PEO it fc t7^n I'lMMMfeSrW 

fc„ #btvfcHA— P 1 u r o n i c4"C9P 1 u r o n i c>f A^Sr^ h>"N 
15 MR&T?S4bfct r 5, HACO^/V^V^COO. 5^/-^%{c:P 1 ur on i c 
iS^A*^TV»7t (HA : N- acetylate, 2. 1 p pm, Pluro 
ni c rPropyl eneoxide (DM ethyl, 1. 2ppm) 0 

i©t7^a fwtmm#n 4 % v / v v >m±m-&M.vmmi*, 2 5 °cx*m& 

20 

CJtttW 3 ] 

Pluronic L-3l(fSn°p£) (^illOO^fy, LCST 

, tT/i'P V&K: PEO-PPO-PEO SrJg-g^it-fc t7^n >$^$P#j£# 
25 /t„ #btLfcHA— P 1 u r o n i c 4>OP 1 u r o n i c^A^^P h 

MRfe-C^*Lfc£ HA(D^;V#yt©2. 0*/V%fcP 1 u r o n i c 

^A&tbTl^fc (HA : N- a c e t y 1 a t e, 2. lppm, Pluro 
ni c rPropyl eneoxide (DM ethyl, 1. 2ppm) 0 

-©tr/vp ^m^tfiVo<D i o % v / v v >m&mfm&ffi&ft. 2 5 °cx~m 
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Pluronic L-64 (^p B p^) (^i2 9 0 0^bV, LCST 
5 5 4°C, jiam^XH^^i® £fflV^*5/W2, 1 - 1 t II^T 

, t 7/Vn l^m^ PEO-PPO-PEO Zfe^Z^tc t T/V p ^Mi^M^O 
7c 0 #btLfcHA— P 1 u r o n i c ^OP 1 u r o n i c^A^&^d h 
MRfeXMM.L-tz.b^'b, HAtf^/l^'Vl^ 1 1^-^%(wP 1 ur on i cifi 
2gA£tl"CV>fc (HA : N-a cetylate, 2. lp p m, P 1 u r on 
10 ic:Propyleneoxide (DM ethyl, 1. 2 p p m) „ 

r <d b tjv u iswtmmv 2%v/vD ^m±m±t&vkmm*. 2 5 °cxm$f 

, 3 ett- 5 5°c-e^-VHt:bfc 0 
[Jtifc^I 5 ) 

15 Pluronic L-64 (j$D°p£) (^12 9 0 O^hy, LCST 

5 4°c, tem^x^s:#ttM) ^m^^iwi, mmm 1 - 2 1 mm^mx* 

, 1 n yii: P E O - P P O - P E O ^tfe k 7;v d 
fc 0 #e>nfcHA— P luronic4>£>Pluroni c^A^&^tn h 
MRSrTr^ftLfcb HA<75^^*V^(D 1 5^%ICP 1 ur on i eft 

20 ^A^tbTV^fc (HA : N— acetylate, 2. 1 p pm N Pluron 
ic :Propyleneoxide COM ethyl, 1. 2ppm) c 

^c7)b ^mmm^)(o 4 % v / v y ^i?^a*mt4^«, 2 5 °c-c$:# 

% 3 6 °C "C"b^ 5 4°CW/Wbbfc 0 
25 Ctb^J 6 ) 

Pluronic L-64 (M^l (^12 9 0 0^/^^ LCST 

5 4°c, mm{kT.mw&£i£M) %m^z>m>iz, mimm i - 3 bmnvjj&x 

, t T n PEO-PPO-PEO £!£"S- ^-iirfc t T/V o >mWM1kl Srt# 

7c„ #btl,fcHA— P 1 u r o n i C^COP 1 u r o n i c ^A^^n h 
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MR5fe-C^4bfc^i5, HA(D*M^101 9*/l/%K:P 1 u r on i 
2gA£tlTWc (HA : N- acetylate, 2. 1 p p m, Pluron 
ic :Propyleneoxide <DM ethyl, 1. 2ppm)„ 
:©t7;i/n ^Mi&mWKD 1 0 % v / v y ^KM*»|!£JSHRtt, 2 5 0 CTi£ 
5 ft, 3 6t-CtIfr, 5 5°C-e^WbU/ci 0 

Obtfc^l 7 ] 

mMffll ~1X\ PluronicL62D-NPCt HZ :NPC=1 : 

2^wt{c&5 x ?mn-tz>\%t)^ i»n - 1 tmm<D^mx\ tr/^y 

10 i(CPEO-PPO-PEO %&&£-£tz. K TA-n V^fp^)^#fc 0 

#^nfcHA— P 1 u r o n i c*P<DP 1 u r o n i c^A^&r^n h >"NMR 
feX'feAlsfcb r 5, HAO*;^>|0 7. 0^vV%£P 1 u r on i c 
A^tVTTV^fc (HA : N- acetyl ate, 2. lppm, Pluroni 
c :Propyleneoxide (DM ethyl, 1. 2ppm) 0 

15 r cr> t T?V u >m&$i® <D 2 % v / v U Vg^g^fett^te, 2 5tt*S#: 
, 3 6ttt)If^Mi#, ^/Wbf4^bn^^ofc 0 



SU£#U - 2X\ Pluroni cL62D-NPC^ HZ :NPC=1 : 

20 2^vjti^i5J:5»t5iiM, mmmi-2 tmm<D^mx\ tr^n^ 
ticPEo-ppo-PEo £ -arfc t t a- n v&msm *mt~o 

#bfbfcHA— P 1 u r o n i c tp<£>P 1 u r o n i c^A^^7°ni f^NMR 
fet^iLf:i:5, H ACO^A-tJO^ 5 . 8^-/V%(CP 1 u r o n i c 
A^tl/TV^fc (HA : N— a cetylate, 2. lp p m, Pluroni 
25 c:Propyleneoxide COM ethyl, 1. 2ppm) 0 

:©t7;Vn >m£ffi%0?> 4%v/v!) 2 5tt« 

, 3 6°cxhmmmm±^, ?Mmm#>btite^tc a ■ 
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mmm 2-4^1 %v/ v y ^&«A*te*«©tt*©iiAft#tt«rv i s 

cometer RE 1 1 0 R system (Illl^fil) £/B^"C\ => 
-W:7V— hSU *A/Sri$£l. 0 (sec-1) TiU5tbfc 0 3 7"CT©tt 
&f4gffl© 1 0 OfflFfiJLhfc fcofco *©3Bf**H 1 3 fw^H" 0 

5 

[ttKftl 2 Hfls&rtMtt] 

mn&ftte iLx/ATK.^nm 2-4 x-mm^t^^^^ ufc 0 g#t©7 

10 »#--9-^/KO?»fiStt©l«Ri Lfc. MOTf^ 7 y hOH»«* 3 0$iJ£L¥ 
*I44i*^*fii Ifc. 2i$rflT , tM^Jft7kK4-©3fflfOH«i 



K-ijf!)^Btl/ym'f K-^y^i^^lM K^p yftf (P 
EO-PPO-PEO) , Tjfy fV-^^-^-l' K-^y^^l/^^-^r-^-Y K 

-^'j7'ot'uytW Kyoy^'KD^- (P PO-PEO-P PO) „ *° 
y ^i^^iM K-3tfy?Lfi&/#y ^y =— /Mft#fi£#-#!J 

20 ^rf/f K/py^*'!)?- (P E O- P L G A- P E O) , sKySJI/tfy^y 
a— /v^fi^ftr-^y^t^^fM' K— >K y ?LM/# y ?V =— A'»*« 
^oy^U^ (PLGA-PEO-PLGA) , #y a^-H^^lM 
K-/Ky fLM-*°y ^u^aHM" Kyoy^*!!^- (PEO-PLA-P 
EO) W*y«-#yxfvytW K-^yfL^pyyxKy-^- (P 

25 LA-PEO-PLA) y y" V t flSJUteLtoMBK© 

^■BT^-efcSo tot, ^JBWotT/na^BMWfcWfi, ^S-Ofcfcv^JfcJBtt/j: 
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1. t T/uv^mRX$/3U-& : t<DM¥tf)fcWm&tiZ>iM.b, i$V ^*f-\s^3r*V 

FVn^^yv- jjfy^u^dfi^w K-#y9U*/#y =»— 
g-£#-sKy 3i^u^^r-y-^ #y «jft/#y ^y ^ 

■fc**-&-fr-#y ^ww^mm k-jK ufL^/^y ^y a— /nfc**-***:/ 
nj/^jKy-^— , #y ^v^^im K-#y?L^?-zKy ^i^^im' k 

tt* (DM¥&) \Z.f?& S ft 5 tt b T V ^ 5) ft jft^ i x \t 2 (D fc T A- n V 



5. 8M3^b y^sjfy^-— i« % hT/vo^^rj?/x«^cD^^(c|^^tL-5 



25 6. ^gl^^ic^X^/Xfiy V^S^^X^i-fettSflllSfcT/Vn^W 

o °ca± 3 5 «c£JLT-efc 5 r: t £*m» t-tzn *3C 1~5 ©v^*u6»-3Ctete*i 

7 . buI2^ n y ^ # y T-Olf^^f^ 1 2 0 0 #)V h V^±1?fc §ri 



WO 03/087019 



PCT/JP03/04949 



33 

hz> r t fcWft trsin** i~6 (Dv^-r n**— gifciE*© t t^d i^mwmm 

10 10. f|*:^l~9 0V>-ftt^— T%lZ.*m<DKT/\sU^m&ffiyD&£.J$.ftb1-Z> 
1 1. W^l~9^V^tL^-^t-ia«(Otr/Vn^m^l<li^l^3£^ti-5 

1 3. gytfflSKarfcswfjfcgu ix«i 2 icfBttoBBtt^A^Bfim. 

1 4 . Mfjfcgs 1-9 ©Wf gUcfBtt© 1 7;vn A¥ 
1 6 . 1-9 wrtifr—*R\z:tiM<D 1 7;vn 

25 18. ~9 0V^tb^— IKCfetfecDt T/WP^IMWIi#»Oifiai**r»* 

1 9. Mffi©^^^is^w*fcttrt*ftWttiK«i»w-r**)5i»*gsi sic 

2 0. IMS8l~9©v*i**i:&*— Wc|B«otT/voyBM«»4fcSr3fefij6^i:"t-S 
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